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[If*^6] SI^T^^JV^^ (Aspergi 1 lus) glcg-fa 

[lt^^7] &®ri*3t&M (Aspergillus o r y z a e) , S 
illll (Aspergillus kawachii) 3UiHiIlS (A s p e r g 
illus awamori) izM-t £ £ ^#St -f^ff*^ 1 ~ 6 




ftSE#2 010-3013447 



#SI 2003-183610 ^- v I 2/ 

[IS^8] W^lf£*t<« (I) ^^n^>2-o- (p-D-r^^ 

[lf*^9] ffi*^8IEm<7)-b y Ym<D2 -O- ( /? - D - F^u My J v 

[1*110] lIKif ^» i^#ttf^»2-0- ( 

[0 0 0 1 ] 
[0 0 0 2] 
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ti> Iff (#Ml) > L-7X3JHf^2-'J> 

^is (#It»2) , c -^'j3y^-L-7X3)^'>| (#ltM3, #It 

jftiAS) , I PL h v tfalVtftm.) TX3;v^>^(7)if2g#: 
[0 0 0 3] 

7^J:^:2-en'j K>«h^£«kt/®, W x. tfj£fgJBll£ifc t 2 - 
[0 0 0 4] 

[#^m i ] 

#ga 2000-351905 -^$R 

#PS 2000-143485 -^<2r# 
[#lfcfclR3] 

#BH 2002-53450 
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#13 2 0 0 2 - 1 2 1 1 1 5 -^"^ 
[#1^5] 

*S#Itll3 5 5 1 5 5 
[#tt»6] 

3m*frf?W, 3 4 7 2 4 3 1 -^*ffl# 
[#It£S£7] 

*S#ft^ 4 0 1 7 6 4 1 -^!H# 
[0 0 0 5] 

mwtm®: LXit-tz mm] 

[0 0 0 6] 

[RS £ »SW * * O 
&&2-0- (/?-D-^3^yy;v) 77n;nf>i, tP-eoj. 

1-1. 3 mm<7)KJ£> , b& *K 7^ 3;nf>f3U±7^ n;H£ >^#^$rj^ 
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- (/J-D-^rrtf^y T^A'lf >&Of§14£flf2S<£>l§:£, 2-0- 

[0 0 0 7] 

(l) 5£ (i) -c^$*l& 2 -o- (ys -D-^vn fef^y y^) 



(3) W.%dfafrbfliltiZ1X& 2 -O- (jJ-D-^ne^/y^) 
)l>\£>MZ^1-Z>Z-ti!ftmt1-2>±m (1) Xli (2) K3B*fcOji&j£8K 

[0 0 0 8] 

(4) fit^«*^^^ffi^-e**it*#«fc-r*±fa (3) ie*e>&j£ 



[ft 2] 




(2) «p n pX{±iS^mp D p-e*^>-^^#m^l-^-tfa (i) tm<r>m.m 
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(5) * n vM±t£«*!|-C*&±fE (3) Xti ( 

4) Ktm<om.j&m, 

(6) II^T^^^^r;^ (Aspergi 1 lus) iClt^It* 

£^£#m^-r (i) ~ (5) (D^-ftifriztmnm.f&yo, 

( 7 ) Mffi^SIMM (Aspergillus oryzae), ( 
Aspergillus kawachii) Zf±H^® (Aspergi 1 1 
us a w amo r i ) Izmir & Z b *!&WLt'$-2>±U (1) ~ (6) 

[0 0 0 9] 

(8) _h|E (1) (I) X^ZtiZ 2 -O- (yS-D-^;Vn ^5 

(9) ±|S (8) SB*0-fe Vm<D2 -O- (jS-D-^ae?^^) 

do) ifimxfi^^a^-^rf a- 1 ^#ttt^. 2 -o- (/?-d 

[0 0 10] 

^§&W~cmm2ti& 2 -0- (]9-D-^vnlf7;y^) 7^ n;Hf>BfcO 

ii , *s« 14 -e o«ia^ a* <b « to -f * # & *f t^m. izxz m^m^mf 

[0 0 1 1 ] 
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it 2 -0- (2, 3, 4, 6 -f h ?-0-T-kf p -D-^;U3 t: 7 / v 
T7, ^)\s¥>m-C&&o tpmfe~C&& 2 -O- (2, 3, 4, 6-f h7- 
O-7-fef p -D-^;i/3 tf 7^ ~>;i/) n/nf >^{±£JlTO «£ ^Clt 

>T*n;Hf >m*$:ffi.WL%a (J. Med. Chem. , 31, 793, 1988) W*ft"C3fi:0 
7fc^»£)g^im^>v;VJL-f MfcU 3 -0-^>v;l/- 5, 6-0--TV 
•7°n tfi; f>7X3;nf>iif^o 3 -0-^> vJWfc&T^ 1 ; n>H 

t> ant^^n ysjvitKmizx^x p -mmfeitL, 2-0- (2, 3, 4, 

6 -f Y 7-0-7-tf^-|?-D-^l'ne7yy;l') -3 -0-^>v;u- 
5, 6 -0->f V7°n M i; f>7X3;Hf t^-e^^o Wilf, ( 

2, 3, 4, 6-f f7-0-7W-^-D-^ne7;y^) ^|x^ 
f * l^Ii^ffiit, 1 9 7 7^) ^3-0-^>yWt 

& tc^ffitt^'f-c, **v>i±*j§jK-c 100-20 ovx-mm-tz ztizx^ 

*o *>*v*li (2, 3, 4, 6 -f h 7-0-7-bf;v-]ff-D-^3 tT^y 

#£T\ JMtKS'J SriSiP L-CKIS S-erS £ £: «fc o Tft* £ *> "C # 4 (Lodd' s C 
hemistry of Carbon Compounds IF, 320, 1967, Elsvier) 0 
[0 0 12] 

2-0- (2, 3, 4, 6-f h7-0-7W-jJ-D-^l/3^7y v 
)l>) - 3 -0-^> 5 , 6 - O - ^ 7 7° n t° ' J f * > 7 7, 3 > f w ^ 7 

y n M «; f > * i±I^fc"?Mc## L r , 4- 1 §4 C flUtf, 3 0 

%-8 o%(DmmAmm.^, 4 o~ i o ovx*mmi-& 0 *4^ii7-th>^> 

Stt^c ^4^{i^-t'7jc^vatT|il^HR)S^-^4 
[0 0 13] 

2-0- (2, 3, 4, 6-f h7-0-7*f^-j?-D-^3t , 7/v 
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-tL^^M^^SOXfl^itOM^ToT^ iw 0 2-0- ( 

2, 3, 4, 6-fF7-0-T-tf^-^-D-^V3b'7/y^) -3-0 
y -5, 6-0-^V7°nt:'Jt'>77 3;v y v MfcRffr 
com, #^tL7^2 -0- (2 , 3, 4, 6-f F7-0-7-fef^-/?-D-^ 
;U3f7/y^) -5, 6 - 0 - 'f V 7^ □ e 'J f > 77> 3 ;v if >|^tftl!lT"i 

>r v -7°n e v y-yit lx i> x v^ c 

&±<DX i ^iB^ffl^-C** 2 -O- (2, 3, 4, 6-ff7-0 

-7-tf;i/-jS-D-^V3k:7^ 7^n;vtf>i^#-5 ifc<*tl* 0 
[0 0 14] 

2-0- (2, 3, 4, 6-ff7-0-7-tf;V-/3-D-7>3e7/y 
;U) TX^)V\*yWL<nTi/)V&*T)ViJVWkfti&-$'Z>Zb\ZXvX^ 2-0- 

(i?-D-^3 fcf^/ v;v) 7^n;vtr>^^#^it^-e^ 0 r;v77';t 

t!7;^7- h ttf^^&o Z.flh<D ; mm^, WM<V 2-0- (2 

, 3, 4, 6-7F7-0-7-tf^-^-D-^3k'7yy^) T*3;nf 
>^£v§fl£1--5>*;aMc > y*y-;K S -frit fr^i 
fflv^U^o R)4i«SJg(iO < C-MS^ftii-e^-2>o SJ£f££ifim> 

kCiot, gW^t^#4dt^ll.o itz, 77^A^n 
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[0 0 15] 

m-a-w w m% * m& -t %> -k m iz o # tem-r £ 0 

l±Sfc*g*£», V^±P»»j£jfti"4 £ t J: oT JAW** - # 
7BifiU» c * n vjatB^4 , 02 -O- (jJ-D-^vne?;^) T 

7jc^vt^-ftf\ H#WU5-5 0t&*. 0* L<t±8-1 0 Lfc 
it^I^itW, ^2 ^ ^ 77 ;i/tt^O^B° p ^D owex 1-X8, n 
-A&^-*f±Mii<Oj§!nq£ Amberlite IRA-4 0 0^t« 

I*^«ffli*^vniWKii:UWiCJ:ot, 2-0- (/?- 
D-^3t'7;y;l') 7X3^ tf >m-a fi*^ 3 0 - 5 0 %<7)*&fi!t^# fr£ 

o 

[0 0 1 6] 

i|gCJ:oT2-0- (^-D-/;^^;^) 7Xa;Hf>i^i 

m^mm ti > £ ^ ^ ^ v * ^- tf ft-g^ £ 7 * =j >nf > R * -g- tf jgifc nf^ffl 
*(E#RJE&twJ:o-C2 -O- (yS-D-^^ntf^y 7*3;Hf> 
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r i c h o d e r maIfi^-friV7-if|K T-^E> Kffi|^^>3yf- 
[0 0 17] 

-t-ttu&ft^&}!,z2-0- (p-D-rfr^V?; <>fl/) T*3;Hf >BW>£ 

■%rtth OiS^»tf & o £ >f V T * n ;nf >K7 U -#33 «t 
tME^&JD i:fflv^7xn;i/if> ggjs J: tf T 7, =/ ;v if > IM##fi B W \zti& D T 

[0 0 18] 

MtSiip H 2 - 8<7>$&B-CiMf1-&# ? > fffOMlp H*$j3£U pH4 
-6tC«oo*««Fi Lv»o i^SJSaflPfc LTI±2 0-6 0 "C-e^r-f i£ 

m<o&fc&&£v t mm&Bt*mi£Lx, 30-4 otsscftof^n lv> 0 

*^»3R^Jna»i, -fen if*-* 1 gab^») 2 0-4 0 om% (lffitlil^ 
Kiwi ^mo 1 Op-- h n7x7-;l/^lS|t &S£H7Jtifi£^) t-^&O^ 

as**-*- Lb***,. $t.mizfrnxmto-rzz£isto%:&o ztzmmzmm 

[0 0 19] 
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)l<1±m&coffi£ l a % l y>y^y?X 5 0WX8, n-A&^-^aM5t(7)^p D p^T 
> A- 7^fCG-120, H^t^f±Mit<7)f8ip a p£ ^ -W * > S K 1 0 4 

[0 0 2 0] 

>7A, mt»S^Wfflc7)ffi5ltt^^>^T-^, Di-n-butylami 
n e Acetate t <7)ffi.fr&t> J £K X o TiWLft^RtJK C t § & 

[0 0 2 1 ] 

^ISWOT^^/uifvMMI'ffcKtt, 2-0- (^-D-^nt°7/yiV) 

ifbti&o &ja±x.x-r)vi±^ *ti?timmmzm.& (mz-i£*.mti-vw& 

[0 0 2 2] 

2-0- (/?-p-y^if7;^) r^rj;utf >§stci:£. mwimmzz 
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-o- (/?-D-^>ne7yy;u) t^^)v\£ ym^mmB-m (uvb) m 

1^:1^ £ V &m^t&&M<Vft / l\:mm, (HaCaT) (nmmt^T^ufr^yWi 
^2-0- («-D-^>3h°7yy;b) TA^)U\£ym.KitmLX, mctikJg. 

[0 0 2 3] 

^ ^^>&m^>—^^±myt^M^^^ mwc&v^ (290-400 

;w If > ^ ( e * ^ y C ) T^ft i> 1>m btlX^Z (Photodermato l Ph 

otoimmunol Photomed. ,10 (5) ,183,1994) 0 ttz, y Y*gU*M^'<&, U 

VBiltt:J;^SiM^ii*7^3;Hi^2 - 0- (« -D-^n tf 
T-Xn/Hf J: otW^ti, ^(Dyh^klt 2 - O - ( 

;K 2 5t, 3^-^", 5 1 9 9 7^) o Hi:, \Q%T^U)V\£y 

m&X^&Ztkm^ZtlX^^ (Br. J. Dermatol., 121, 247,1992) 0 
[0 0 2 4] 

iot, 2-0- (/?-D-^;i/ntf^y->;i/) =r;nf 

tfz, h h^/f^^«^0|ffl^rtT^3;l/H">M<7)^StCov^-r & 2 -O- 

tiZo Z.(DX^)^2 -O- (y3-D-y";i/ntf^y v;i/) r^njuf 

«I*J T * n ;nf > K^ft*flP*t«P* s UVB HBtt «Bfl&«a Kftffi Ltv^ 

o 2-0- (iS-D-^^n tf^yv^) 7^n;nf y-^^ffl^rt-e^f^ 

, T7sU)\s\£ym.Km&Zfl&'?v\£ 9 ^yCt LXffl}^X^2>Z.tl*W&X$> 
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[0 0 2 5] 

2-0- (/?-D-y;^H'7yy;V) TX^JU \£>ffitlZ X Z> . Lfr 

Z<bK, t: h£/f jl££[£*<7>^f^« (NHDF) (03 7-r>Mt:iL 
2-0- (/? -D-^vn tf^y r^n;n^>ii±2-o- (a- 
D - ?)l> rr t? ^ J v ;u) 7Xa ;i/ kf 7X3)V kf >^^Jt^T^14^ v> 0 
- *x & > T 7, n ;i/ kf > m^^S^^S^ < ^ftx^htzibt^x. 

^mm^ef 5 0^-y\ 1 9 9 8^) 0 -7a > 7^n;Hf W3 7-^>«: 

& ^^jt co wtt £ j * * y z frffi-r & mm * nm-r %> - 1 *> 

Zahtir^z (s-tj yf$mikMy°v¥? < >c, 6 3^-v\ 1999^ 

^7>Xy>-tiHi) o c\tih(D^-m± 2 -0- (/J-D-^nt^/y^ 
) T 7 =r ;Ukf L t> ^ 7t & ^ & 5a^7) ? ^ & ^ <h £75 L T & 0 
[0 0 2 6] 

2-0- (/? -D-y;v J k:^ l vjU) 7^ n;Vkf >Mcoffit4HJ: ^ft?^ 
S , TX^^kf^m^^nv^---H^|S#LT^7->^-^*iq]^IJ-r^^<!: 
^2-0- (a -D-^n kf^y n;Hf Ltz7 'J - A £ 

cn:S*L/:^ ^W.s^^j;^fe«^^|:p$iJi-^>>r £ ( 7 > * v 
^-7"^> 2 5t, 3 5 5^-v\ 1 9 9 7^) 2-0- (/? -D 

o 

[0 0 2 7] 

2-0- (/?-D-7>Jtf7/y;l/) 7 7> j;Vkf ^BEOl£DffiffIB5<7)fJ]ff.l 

ifc, 2-0- (/?-D-^^nkf^y v;v) 7^3iHf>i^7 7 M:gp 
mwmttzm^, tiLt¥K%zmtfa^3bZ> 2 -O- (/?-D-^nkf9y 
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&o — ^\ liui&Lfc i -7 \Z 2 -O- (a \Z<7 J is )V) TX=t)l?\£y 

RS, flii^iJ^^f^*^ 7^n;nf>f ^Ltl+i:fftf^ (J. Pharm 
acobio-Dyn. ,13,688, 1990) 0 1~&;b^ L/cJ^£\ 2-0- («-D 

ii^^tC^$tL^"5Tfgtt/6^^o — ^ 2-0- (i?-D-^3e7/V^ 
[0 0 2 8] 

^±60^^^,!:^^^^^, 2-0- (/? -D-^;i/n t: y^) 
[0 0 2 9] 

^m^m^ft^mm^, t^^^^f^x (Aspergi 1 i us ) 
mi-^ffi-e^tttf^tt-ej; < , z\(D£7%mtLxit, mz-^nmrn (A Spe 

rgillus oryzae)^ fiHHl (Aspergillus kawa 
c h i i ) XfiHiHI (Aspergillus awamori) l/ZMir&M 

^LTv^fcuRO 7 ^IMotl) ^Bo^StJfi. Miff 
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xJ£\ MS (Aspergillus oryzae) S3fc<9g£i?f §!i£ij (^SP-^- >^f-f Attl, ffi£h 
J A A) , Xfi (80 t*t 7 ^l*ifflil»*f^i(f f)^L-Sc 
[0 0 3 0] 

i&^^-r& tMxti-eoftLa* (mr, (n) j&^h»i- 

Z^m-f&o L*»L4**e>, ±12 (>f) (n) j&fl-fcil^ 

, U) (n) jS^*^ftSMlJt*^Il^ 

T«#U &«ilffl^^Mia«^^lt^M^^tT^ J;^ 0 tot, «IW 
H, U) J£53*fc (n) j£#*#fc^tr^to*>*fcf>i% U) Jtftfl^r&J£ 
mt (n) i^t»<7)t-; h5gb< ^-f&o * 

s&ium, (n) j&^^ffij&tio u) ^&j»«j8<Eaiofeie>offiffl*t'a.-& 
iv^, (n) ifi^#^rjiarit!»n (>r) j£#xti**t£^:t^*ffij£^£K^-r 

) rit^t (n) j&#£^-ir«ik Xl± U) ^MMtlt (n) jfi^^Tjft 

»-t7 hxi± u) ia^^a«!»»±, anr»±nffljajK»t?*oT, 

^•^jtSn^ sifl<blftp n p> ft^ffl<kttp n p> PSitttp D n , p^b«tp a px Mfc*E 
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[0 0 3 1 ] 

) ^^-a^rl-^M%i: (n) j£#*^t1-&^»*teffil$K&^&CLfc 
K X -DXfebti&MJSM^V) 2 -O- (/?-D-^3H°7/v^) T*r?;Hf 

tf^Ltif 0. 1 ~3 0ii%, ftt L< (±0. 5~10li%t^ o 
^»+OtlSXfct*<&&3»l±, -«EKIiv*x.&vv^ ®^0. 2-100 

[0 0 3 2] 

*h ffeo^M^J, r;^-;n, gHbBfritaik ^WSk *fn2iJ> pHil 

[0 0 3 3] 

, §t#U SMttfU 

, , mpt-m^t (#?LK, ms^F) «rw*?r, v^^^^fifflt 

m-fb^^^v^A, li^'J^A, ^m^^V^A, ISv^y-JA, j?ti£# 

. ^j&8«> lit, -jfTtf, wm> te^K^^^, ^ 
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u atstf-BMk?-* «s^m<kiE», flfcfl^BMk-fcy * as* ; wmh*^ 

v*^T^ ^fM>v77t^ WW?'-, si? U b 9 7 ;v 

^n^p>y^^-, ^ ? ? 'j h/-?^ -t^o-^, 

v'J rj->rfA/^^-, v'; rj->j.^^ Fv-»H> ^vy • T 

18, 7x/-«, -7*!f#Jm, ^*#JB, T?'J;M$N38, 

^f7'J>i7;V^-)A, 7f7'J>|*iVy^ 1 7f7'J>t-7^y^ 

, *$Hktfc, ^^>'i«ftw«t«*'feK«-, / -MMk^w«s«»fe^«fi-, mm 

, BHk-^* BHk-^* >ISv^f tr*^*, m-fk^? 

; ^-^fe&fc LTt±, ^fe3f , Mi0 4f, ifei0 6f, 

2 0 1f, 3vfe2 0 2f, #-fe2 0 4f, ^fe2 0 5?, 2 2 Of > ^2 
2 6f, #fe2 2 7f, #fe2 2 8f, ##.2 3 Of, ^fe4 0 If, 5 0 
5f , ffe4f, ffe5t, ftfe2 0 2f , Hfe2 0 3 f , life 2 0 4 f , Hfe 
4 0 If, fffelf, ffe2f, ffe2 0 1f, ffe4 0 4f, ftfe 3 f , Uife 
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2 0 1f, life 2 0 4 ^\ &tfe 2 0 5 ffe201f, ffe2 0 3f, ©fe 2 

n - -7 v mwL&W), wMm^mmxmmLfz i> <d i>mmi-& - 1 § 

* * y v > rmtum, r%mm, rmmm, n-t-> Mb >; v 

^'j7^.'j;«i, &m^m*&m, 7<;mmm, mmt&mt&m, 

# * o 

[0 0 3 4] 

in^ ^t'/gk /J>*E2Fttu ^ ^ E^ftu ^ * * * to, -9- h * * tT n 

•7, ^-*f>*^ t797-i, y7/^- v^UniK v a v 

hnn^y^ Mil, t^M B*^'J^ * 770-7, E^idu ■ JUJB, 

^-•y^ri, ^yD 1 ), iNBHttu ^?n<7, ^n^fau ^ 

'iV,ftS7;'J^ 7^ 'J V/n fc:;^ 7-)'J>^y;K PO 

E7/'J>7^3-^x-t^ POE^yr/T^^-^T-tr-b, 5>"J 
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v y, 7 j >*=7 v * y*j v 9 ffiSh'*? 7 4 y; .x ? #y >f 

V/fl/'A 70n^'J^'JV77n, 7-fc 'J >^ ; ffiftjjBIftgft £ Ltli 

jfrW^gL ')y-^m, 'J^>l> 77^fK>t> i'fnf'^ 
(EPA) , K3t^*fx>8 (DHA) , ^V^r7'J>^ 1 2 
- Fn + y^f7'J >^ ; MB.T fri-frii LTIt 9 7 V ;l/ T ^ 3 - ;K 
^ 'Jxf;b7;v3-;K ^ f;v7^n- x-r r 'J ;v7;vn-;K 
;i/ 7 ^ =? — ;i<\ ^tfi/)!'?^^- ^> W ;v T ;u ^ — ;k ^V^f7'J^ 

POE3^Xtn-^x-f^ ^/Xf 7 , J^7 l J-t';>x-f;i' (y^;V7 
„ ^ J it W )W) -b U Jl/i-f^ (-t7^^7;V3-^) 3£ ; J.* 
f iWfii: Ltl±> 7vlf>|yM7yf;K 7yk:>'|2-My^fy;K T 
v t°>^v- 2 -^-f-f-fl/? >7"'>/K -ty >f V^fT'J >iN-7J^J^'J 
>fV^T7'J>i^V-tf;K h'J^f V^f7 , J>ih , J^f n-^7° 
d;0, ->'- 2 - jc-f-;V-^4r-9->^Jc^W>^'; n — 2 - jl-7-;w\:*-9- 
■bffl/, h 'J - 2 -xfjK^r^y| h >J y f o-;1/7°da°>, r-h^-2-^ 

Ax^f^K *U>f VBfc*W /K tl/'fVSt^f^Kfy^ * \<< 4 y^.T 
v;K Vio-f') yM^jr^y^-frW ^x>|h.ijxf^ =?/n^^2 

-xf;VA^v;^ ifcB£TS;K Slxfj^ g^y?-;]^ *-r 7 V >®K V-k 
Xf7 'J >^7^;K ^y^yMv^oiiX -fe/^vy^v- 2 -J. 

>f >H2-xf jl/My;i/, ^^f>i2-'\ + y^7'y^ 
2-^?'f^') , /7'y^ 12-tKn + y7,r7 1 J;vt3U7,t'J^ 

^f;kKfy^K ^ 'J^f >i2-AJryjl'f y;K ^JAf>S^J^fiK 

N-770^^- h-fAs? ^ >Wt- 2 Kfy^x7;f;k 'J >^ 
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mm. 2 0 0 3 - 1 8 3 6 1 0 ^- v : 20/ 

[0 0 3 5] 

mtLXte, •fUf-^m. v;nfy8L /<7**~>3Scl.#Bfc 

[0 0 3 6] 

7f y>y*'Jn-;V, yxfl/y/'j3-;i/, v y°n tf y ^ V n - ^'j-tr 

X, ^yn-JK v>xHK !fijxfl/>^j3-^ 

<7) >f 'J n - ft t*<7)&m T ;i/ X7 - js «fc 'o^ffiWj&^f *b 0 d tt c, ti 

[0 0 3 7] 

mmmm^mtLxit^ ry^T^A, h^jtravK r^vs*?* *y 

, n — 7j y. h \£—y if 1* (+to7*^) , yr-ifA, ii^^ifA^ #y^- 
^y^y, yyyyy-K (-r;i/yn) , ryy'y (^a h-7^e 

-y#A3^ffi^Ei$H\ ^-9-y^y^fA, f^h7>, t^->/w/ 
, ^^vfoja^s^f, ny-ry> TjHf^y, r;vy^y, -e^y 

*^**+y>f^f>7'y, ^f;HiKD^y7*Dt>fy 
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#11 2 0 0 3 - 1 8 3 6 1 0 ^- v : 21/ 

-**<?)-fe;i/n-*^5H\ 7;^*>it h 'J 7;^">i7'n tf u > ^ 
yja- ;H£<7) *° 'Jt + yxfl/> ^'Jt^vifl/ > *tf U * * -> 7° 

^A>;f 71/-h, 7^y^Xf71/-F, v > * ^ V *-r- h ^O^JR-fe 
-y^r>> N-9«>n>f flz-L-^'/i'* ^ >Bk a, y - v- n - -ff-)VT ^ >^ 

(7) r s y ^if h u y^)v<^ym.^-^^^, mhvwT'j 

^^HJ>lffi|iATiK y3fA;Kf>»x^f)i/, ysiXrT'JVi 
x^ f ;^<7) y a iliix^ f ^ y ^ > y U f > V ;nf f - ;k 

K7 f y^7> ; ex^A^y^iJ n^-^T h ^ f^yt^ ^r , v^T> j e 

-^A^>^';^>r K t ^ ^ f'y ;v y^ f > y ^ 7 > ^x >) i, ^ > ^ 'J t 

^<£> (>f) rit^WffiJfiilfeH^itm^-e^fflarittoi: LTrtfttTrfc<, ±ffi7& 

% *V-A, «:#*Ss(0&Jtnffl#JfcLr«>^ffl-r*ifc«>T?#ao 
[0 0 3 8] 

(n) ^55-^W«%(±, IlXiifOMlJW^t^o t ^ i ^ ffeoflfl 
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#11 2 0 0 3 - 1 8 3 6 1 0 ^- V \ 22/ 

mm* (n) ^MmtLtffl^tu^ 

[0 0 3 9] 

(>0 Jfcfrfc (n) iS^«r^-t&jftrit!»l±, (-f) (n) j&#£_hifi 

m^-rzizmLx, u) (n> ^<7>^ffl#j^t±, : o 

. 0 0 1- 0. U tiL< ami : 0. 005-0. 0 5t*4 o 

(4) J&#^ffiJ&t/t (n) jS^W^t^I^li, JK^n^tt^^ffi 
X <0ft t>tiX£ v^ 0 

fl36b*o?*S«r£-fctt, (>f) i^tilllt (n) j&fr^ffi.f&yot*mm 

±mmfhmimx$>z>Wf&izte, (>n /s^^&js^t (n) 

z\<D£7KLxwnzft&i%mm<n*%w<Dffi.j&yoi*. fluwr, im&, %m 

<kttp D n , m&mitm&, nmmsb, nmim&, jMtm.&. r^y-a—im 
p°p, \mm\\M.&x, u%m • Bmfik&im&Kt^zm^htiZo mm&itzi* 
mmwv&iz^m^bti, znxi&mtLxn, vy^r^msMmnm. m 

[0 0 4 0] 

*c\ti<b<DmikMlzmfcir&i><DXli%:^Z\ t fiwd tXi> &v> 0 
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mm. 2003-183610 



^-v: 23/ 



[0 0 4 1 ] 

(mmm i ) 

2-0- (2, 3, 4, 6-f f7-0-7-tf;i/-/?-D-^Jl'3t'7yy;V 
) =uHf : 

5, 6-0-^V7'ne'Jf>7^3;Hf>i (2g, 9. 3mmol) £D 
M S O (20ml) izmffiL, Jk^tj U ( 1 . 3g, 9 . 4 mm o 1 ) £ <fc tfJI 
fb^>v;i/ (1. lmU 9. 3mmol) SriJPx., 5 0 "Ct? 4 H^iff L£ Q 

RjS?ft^7K*iinx., in-hc i-ci*t£KLfc&, s^Sfti^-^-ctttb, Tkrft, tfe 

^n^7K-t?f5fe^-m. *tKM g S O 4 T?S£j*&, ^tJEjft*S L , y'J^Wnvf 
(AcOEt/n-Hexane = 3 : 1) «U 1. 1 g©3-0-^> 
v ;v - 5 , 6 - O - -f v y n e 'J t-*> a /nf >H*& Wrt: ( W : 3 9%) 0 
ic7)^>v;i^|f^^ (0. 6g, 2. Ommol) ^^2, 3, 4, 6--r 
f7-0-7-tf^-l-0- (2, 2, 

- /? tf^y-^. (2. lg, 4. Ommo 1 ) <7)?I^£ 12 0- 

1 3 0 V^-mm^m Lfz 0 3 B#IBJRJS&, Rf&$t£ * 7A^n7f (25%Ac 
OE t/n-He x a n eiJ^ 5 0%i W7'^i> h) tffilU 2-0- 

(2, 3, 4, 6-rl7-0-7^f^-^-D-^V3t'7;yiV) -3- 
0-^>v;v-5, 6 - O - V -7°n fcf 'J f>7^3 ^ fcf >M 8 5 OmgW: 

(JR^ : 6 7 %) o 

_tffi@£$g#: ( 8 5 0 m g , 1. 3mmol) £H=&.x^;i/ (40ml) Kf&m 
U 10%Pd-C (200mg) fcJJPx., TMJtflS^fllLfco 2 R#fHJ$t, 

|^750mgC02-O- (2, 3, 4, 6-7=-h^-0-T 
W-jJ-D-^nt'^y^ -5, 6-0-^V7 , ne , Jf>7^3JV 

:^>y>ft(5 0 0mg, 0. 9mmo 1) *»i (5ml) KifiL 

, tk (5mi) *jbnx., 5o-6otti. 5 mmmmmw Ltz a Kmrnzmm 

fc^*fti*^fl'-^*^>a»fei|$fifl:U 3 2 0mg^2-O- (2, 3, 
4, 6-f !>7-0-7W-i9-D-^V3lf7;y^) T* =r;Hf ^Ifcfc 
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mm 2003-183610 



^-v: 24/ 



%tz (Um : 4 8%) o PMR Uppnu DMSO-d 6 ) ; 1. 94-2 
. 01 (12H) , 3. 42 (3H, m) , 3. 7-4. 3 (4H, m 
) , 4. 7-5. 1 (4H, m) , 5. 3-5. 4 (2H, m) , 1 

2 . 0 0 ( 1 H, br) 0 FABMS ( + ) m/ z : 5 0 7 Q 

[0 0 4 2] 

mm 2 ) 

2-0 - /? -D-^;V3 \dy J ->;i/) t 7.^ )V\£yW.^>^^L : 
2-0- (2, 3, 4, 6 -x h^-O-T-tf-^-^-D-^^nbf^y v 
T7,3;Hf >^ (3 0 Omg, 0. 6mmol) ^^-JV (10ml) 
^m^ 1 ; (600mg) £tK (9ml) ICililfdll^aL, 3 
0 53*l««#Lfco 0 (H+) t^fDU «Mh£^>*U $ 

, iftlS^. TkfcJinx^ aMSIBftU T^;V"7 T^ftlSH (1 9 0mg, JR^ : 1 

0 0%) (D2 -Q- p -V-tr)Vu\£? ; v;w) 7^n;nf >f ^#/: 0 PMR 
Upprru D2O) ; 3. 1-3. 3 (4H, m) , 3. 4-3. 5 ( 

3H, m) , 3. 58 (1H d) , 3. 80 (1H, t) , 4. 6 

1 (1H, d) , 4. 66 (1H, d) o FABMS (-) m/ z I 
3 3 7o 

[0 0 4 3] 

2-0- (j9-D-^3fer7/->^) T*n;i/l£ >m.<Dik¥&f$L5h<D7^&WL 
#^7^77^- (*#Kf^0f («0 « LC - 1 OA i y^fA, *7A 
: Inertsi 1 ODS-3 ( $/-J.;HM 3-s 7, SL 4. 6X15 

0 mm, 5^m) , »: 2 0% M e O H — 2 0 mM 'J>|-5mM 
^tfh7-n-7<;V7> ; e-^A, afcjl : 1. OmL/^ *7ASS: 3 
5t, tttltft : 2 5 4 nm) \Zt$ifZfflmW2. 6 3^IC f&HMfi^ 

3 g«at 1 0^i<7) 7 0% x^y-]K:tlS7 BKS&ft-rsc: ttcio 
T#fcttffi?fc£ 1 . 5% >^U>I/5M KOH (pH3. 5) KTlOfS 
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mM. 2 0 0 3 - 1 8 3 6 1 0 ^- v : 25/ 

tBi&ifC 2-0- (jS-D-^nkf?^ v^) T*n;Hf >i(:ffiitl, hf 
-^O^SrE^/sio 0 0 gC>itLt2|gi©7 0% 

[0 0 4 4] 

mmm 4 ) 

fll^vlOOg* (#0 F - y a -li^J«§f T S - 1 0 MIC t# 
3 0% i^-^8 0 0mL»U, M^T 6 H P^rftif U ^iifJL 

^ig^^j: 19 6 5. 7 gzntzo z\(Dm&Vd<D— fi5 1 . 94 g ( 

2-0- (/ff-D-^OVntf^y v;i/) 7^n;Kf>t#10. 8 6%) 
TkKT^ftf 40 mLtU (pH4. 5, fill. 7mS/cm) o 

:^Dowex 1-X8*7A (ffc&Sk 1. 5 X 1 2 c m) CSV = 
lfcTilSLfco fil0*7AM (2 0 0mL) cD^TjUC 

. o-o. im mm^mmmmmt^ (ioomLX2) , fuo. 1 - 
i. om mm<vm&ijkmmmm (ioomLX2) , $<bm. om @m 

Hi^^m^^ffoTto 2 8 0 nmK^t&iM;J££$!l5e1-£ <M~> 2-0 

Jfcflll KIBJ *7A: Inertsi 1 ODS-3 (v- 

.x;iHMi>;* (tfc) IK, 3 . 0X150 mm, 5 M m) , 9E& I 0. 3mL 
MS: 2 4 5 nm, till: 2% MeOH-0. 2 M KH2P 
04/H3P04 (pH 3. 0) -0. 2mM E D T A — 0 . 5mM &tffc 
Kfy;H'J>f^7> ; e-'7A(:tIt/:i:-^, ft^Mp°p2-0- (/?- 
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#11 2003-183610 



^-v: 26/ 



#:^n-r h fyy J - lz£Z>mi<7)m^ * 7 A Hi&Jgf L^fg^jfti 0 . 1-1 
. 0 M^mit^JS^Kvttb^ffl^ 19-25 Lfj (2 6 m g > Wft 1 9 

-25 O^El JR^ 7 8 %, %) 0 

[0 0 4 5] 

mm 5 ) 

2-0- (/? -D-^V3 tf 9 J v;v) j;vtf >^coS£|f£-J& 

2-0- (/?-D-^>nH7/y^) 7^n;Hf ViOfbfMpnWG I L 
SONtti LCy^fA (v^j'-.fy^SOSl, U V^tffitl 1 1 6 M) > 
*7^: Inertsi 1 ODS-3 (y-i^>fi>^ (#0 4 . 6 
X 1 5 0 mm, 5 fi m) , #ftl*B : 20% MeOH-20 mM 'J >Bfc- 5 m 
M 9AtT F5-n-7^V7>^tA, : 0. 5ml/^ ttBtg: 
2 5 4 nm) Kfclt&tfcif Bf HQ 5 . 2 fl***f«fc. 7frJRtf)-fe/l/7--tf, /? - 7 

3 M£i C/T^ n;Hf >^0 . 2 M t & * <£ ? K 1 0 mMftt 

(p h 5. o) -cmmLx i m 1 1 Ltz 0 ztuzmmmz 50 M 

H7F^77^ Lfc /? - D - 7 to n k7 y y;U-7^ n ;u tf 

frffiLtZo -b;i/^--tf (vT-vfll) , /?-^;l/nv^--tf (3C#*S 

J RS, F A £ <fc TfsO -fe 9 — -tf B R (t^HIp n n Il) /? ^ 

^3y;«ffitt*tt^f^itt!L/:o £$£<?) 3;nf>Bfc&*4 . 0 5K>& 

, -tti-rtimnx, iRYtUo wx«$tii 5. 7%, my 

SCY12 2-0- (/?-D-^;l/nb°^y v;i/) 3^tf >^t^#B#K* ? — Wc 

tBIE#2 010-3013447 



#HI 2 0 0 3 - 1 8 3 6 1 0 ^- v : 27/ 

^T^n;nf m&WLfetu-^ VVyyi - IG I LSO 

N nU LCy^fA (•7X^-*->7'3 0 51, U Vf&tBS? 1 1 6 M) , 77 

7a:sugar shioii (BSfnmx ($0 so , : o . 1 m # 
m, 9E& : o. 5 mL/^ ^^AfiJt : 3 or, f&m : ^MJSJ/rft, 0. 2 
5 m 1 5Mjf £fflv>-C^HXL£ 0 tlX Y £^-fr®7>(2 2 9-31 tCv§tB 

$ ft, JR^ 9 6 % T* 2 4 . 7 M g (DMSh *%tz 0 

GILSON LCv^rA (v^^-,f >7°3 0 51, U 

VttBS 1161) , *7A:0DS-UG-5 (if*t^ (#) SL 4 . 6 X 
2 5 0mm, 5 M m) , #lft*g I 5 % ^/-^-2 0mM ^r>^E-'7 
A — 5 mM Di — n — butyl amine Acetate, W,j3L '. 0 . 5 
mL/^ f£tbr£S : 2 5 4 nmt 0. 5^-fo, 7^ya>3l^^ 
-FC- 2 0 3 BI (G I LSONliS) £fflv>T5MKL7c 0 ifXttlfYC 
ffi^1-SH^*«JEift^ fi*^»»$-fr, M^*R§*^ Mi/ 

*iW56-f&i K«fc *K -ffc^ritffi 2 - O - (^-D-^vnti7yyJV) 
n/Hf >m<hJ:b^L7Co HSQCX^? MW^^T, «i P D p(07X3;Hf 
>mSB55*gf4&, 5f£, 6fiR^O^v-7 H±-€-*ve*i7 3 . 7 3 , 6 6 

*i£73ppmt, 6fiCffiit4^*ftl^y7Htv^ii^f>, $0 
®X{i6-0- ()8-D-^3lf5/y^) n/Hf >^t^^ 0 

iIYIijkfMn°p2-0- (^-D-^3t'7/y^) 7* n/Hf >Bfcfc 
(7)-^PMR^^^ MUJttSr?— StLfcifcjfrfc 2-0- (jj-D-^n^ 

7^7^) r^n;i/tr >®rc3b& 0 

[0 0 4 6] 

(HJfetffl 6 ) 

t;V7-€i (Sigma) 2 0 m g £ 2 0 mMllSII ( p H 5 . 0) 1 
m 1 H»#U ra««iR-C¥»<bL?tMa r a t h o n WBA (WJltO. 5 m 
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#IS 2 0 0 3 - 1 8 3 6 1 0 ^- v : 28/ 

>^0. 3 5 g i: -t n 1 g ^f#fS L/: 2 0 mMi^Hifg ( p H 5 . 0 

) 1 0m 1C»LT3 7"C-C2 H^Rl^^-^Tt:^, 6-0- (/?-D-^ 
3f7yy^) 7^n;nf>fi l. 8%> 2-0- (/S-D-^n^yy 
)V) 7X3;m>iO. 8%^RJ»£#£o U FlISSTilt® LTgSifc 

IU«*L^^ (pH4. 3,m#Jtl. 6mS/cm)£Dowex 1-X 
8*7A (S^mM, 1. 5X12cm) HSV=2. 5 \ZXmM Ltz a MMfe, 
I^10*7AM (2 0 0mL) ct^^tJc^ £ &#fc?fK 0-0. 1 M^Oit:^ 

mmmmm (80mLX2) , t lto. 1-1. o umm^mmmmm 

m (8 0mLX2) ^^fo7t: 0 6-0- (/? tf^y T^n;u 

tf>m^^®7> (77^-/3^6 5 - 6 8) , *MST^n;i/^>^^li 
5K 2-0- (/? -D-^vn fcf 9 y v;i/) >mM^^M^ (7?? 

Zs a y 1 0 1 - 1 0 8 ) <7)Jl||^jij $ Ktz 0 :«77^V3>1 0 1-1 08® 
5>£2-0- d9-D-7;V3e77y^) rxsiUfyi^Wfc Lti 
IRL£ (2. 4mg, 04X^4 5%) o 
[0 0 4 7] 
(Hifefll 7 ) 

^«Br& (UVB) Hg|tHJ:*li V 8LM&£Lm*<OMmi& (HaCaT) <D 
mmmztt-f2>2-0- dS-D-^nH'yyyJV) T7.zvv\£yW.(D$m®J 

31 : 

t: h£jf£tft:MH a C a T (/W 7^^;^7v^F u s e n i g1#±7>ibm 

« *i£*ffl)&$0 £ l o % -7 v^jflLvf (F B s ) -^r^oi^ y n^&K - y*^ 

(DMEM) f*»-C2 4 jt;uyi/- hCl 0 0 0 0ffl/7xj^|^t 1 
8B#W&£3 5 ^ 'J Vi-;i//¥yj-b>^-y- Ml/ (mj/cm2) (7)UVB ( 
iMft3 12nm) *WM1r Z> 0 WMm 2 2 - O - 

5/^) T^3^e>»* 2 o - 1 o o M MmuLxis^, mMUM^m^L 

DMEMfit^i^IiL, HBIt&2 4 B#K^#B^#^Sr 2 - (4-3-K 
■7^ — ;u) -3- (4--fn7x-;l/) -5- (2, 4->^*7x-^) - 
2H-f h 7 V; -t" h U 7AI (W S T - 1 ) Zm^tz* V -ny KV T 
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mm 2 0 0 3 - 1 8 3 6 1 0 ^- v : 29/ 

-O- ( ff -D-^3lf7yy^) T*=r;nf>^ n^t! "^M&^ft L 
, [^D<H11 ^^t/^o 
[0 0 4 8] 
(»J8) 

b T X 3 ;Hf >m<Dtikmzttir% 2-0- (/?-D- 

t: h&JfMfc«H a C a T«£ 1 00^'J>-h^ S/flOr-V 7 yal: 
3 7 0 0 0 0 i«If (olH6 B#Pb1^^, H a C a T<7) 2 4 B#^teiflLtt^#^ 
£4 0%iilU: 1 0%FB S^f DMEM^i(»L/:2 -O- (/?-D- 
7Jl/3t°7yy^) T^^;Hf 1 0 0 /uMMz-Zo V»f£3 - 2 4 B#P^C 

i#ife£teLT, 7ki%LfzF B S "C 2 El 'j >A L, h ] J v- h £i« 

iU |-ffi«tf^ 0 :^5 0/<MWyf^KF-^ (DTT) 

Lfc PBS X-mm U ^MIi: io"C3 0 'J >*1-£ 0 *fflM^ifc&*° 
7^-if7D>*^yit^f«U •^v^T?t#:M#4 ] -e2 ' MM 

-y K 1 0 0 0 0, MLtilMft 

twhr^y J - (fV- (ft) m AS - 8 0 2 Oy^fA, *7^:Sh 
odex ODSpak (BSfnmX (ft) ®L 4 . 6X150 mm) , »*g 
: 0. 1M KH2P04-H3P04 (pH 2. 35) -0. ImM ED 
T A — 2 N a > itm: 1. 5 raL/^) tiIl*|7Xn;Hf>^I^^-D^ 
h y ^W^vffc^l&ajfS (ESA Co, Bedford, MA. 2 0 0 mV) 
T-##rt&o ISf*i2i:^fo I^K, JtRWfc'LT, 2-0- 
^3^7;^) T*3;nf>ifc, 7^3;Hf>Ki^|fL, |S| £ < EI 2 Kvji t 

[0 0 4 9] 

(i£»y 9 ) 

\l h &Jt$M&&*<r>mm&Mffi. (NHDF) <037-m^:Slt4 2- 0- 
( /? — D — n tf 7 J ->;v) r * n ;i/ e >&?MEjiS&* : 
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#gf 2 0 0 3 - 1 8 3 6 1 0 ^- v I 30/ 

t: h &jfiMM9JfeN HDF^1005'J>-F^ KS^-r ^ r/aC3 7 

0 0 0 0 < o l 6 BtlW&fc, NHDFW24 «mJfiLVti£#f££ 4 0 %& 
J!JP L/i 1 0 % F B S^DMEM^ff 3 ^, 2-0- ( p - D - ^Ol/n h: 7 ^ y 

7^^;nf>i^l OO^MiOx.^o $ U 1 ^W^tC L - [2, 3- 3 H 

1 -/n';>£0. 12mL ( 1 2 0 // C i ) *&&PLt\ 4 8 B#P^«1-& o 

t^t^iiL, tty-h^PBst*4i'j>xn 0 ^-emmz V V -? 

C l o s t r i d i um(Dzi^Y±-W^ ; 7-yy / frmLXnhtLtzm.&*£m 
ft* > y>fV-iVEX-H v > W - v a >- * * y * t?&|^fiHt 

t tTpj^-r^o ifc, ■t*"CMaL*^«Bflai*isfi®®^ : £r, rat 

«tLt, 2-0- (a-D-^3l^7/y^) T^njUfyf, 7*n;Hf 
>&fc#fru Plt<03i:*Uo 
[0 0 5 0] 
1 0 ) 

>f y 7 * - a k 3 y -fc y y <7)t# e> *Lfc n h fi§jtBj£;iJt ( 5 1 -*(D-k\±(DnfeT 

>;*-iZffi.&& t Asfz 0 &TffilJ£DMEM*g:tte (2mL) KSflt"C$fc^£'lfc*&Lo 
ftRIHNi5% CO 2 ^M^tTJtm<7)p 7. 2 5i:I#L/: 0 ^ 

Jt*o±n, 2 -0- /? -D-7*;vn y yflO rx^jufyf (.tlTA/?G 

£&B»1-&) lOOmM |3. 3 8%w/w, PBS (-) (^fctf^y 
Il^^^y^^SSI^^^v^, UvBKKflMk^a^ftTK (Phos 
phate Buffered Saline) ) I 1 m L *$fe*&S 5 mmlZg^corM^--tf 

££>T& £[5jB#K, MM. (Aspergillus oryzae) &&<DWm2&\ (^H^>-*f"f 
AttM, S^etfVAA) (7)25w/w% PBS (-) tetiL* 
, 1 /J\Jt*fc H/2 0 0 ( 5 fx L) , 1/500 ( 2 ^ L) , 1/1 0 0 01 
* (1//L) ^#-€±i:iiDl/: (&T\ Bz!:tl|«;t4) o 
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^-v: 31/ 



J+r-lzX&ffi.WZML, it>L^ILT#^n^)±rf ^^MILT, 1/2 0 
( 5 0 fx L) , 1/50 afi ( 2 0 L) £ B z <7>ftt> fj K #~*f±Ki&&n L£ 

ffl^-f, A/?G<^£&-^1-£C<hUTo^ 0 

S^5^^^^^:^^ny ^^-fe^^fb&jf/hM-^^D^aiL, 0. 1 % b 'J 
7"y>^)PBS (-) M^lOMiUDU, 3 7t:, 3 \%WVmtik, mmz 

[151] 



A/3 G 


mm 


?^0* 


(nmol/g ffi^) 










100 mM 




Ul, 


15 


3 


100 mM 


B z 


1/200 


162 


11 






1/500 


57 


7 


100 mM 


Kj 


1/20 


15 


6 






1/50 


18 


8 



[0 0 5 11 
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[£2] 



A/3 G 


mm 




£a66tJ£ (%) 






100 mM 






67 


25 


100 mM 


B z 


1/200 


82 


60 


1/500 


77 


42 


100 mM 


Kj 


1/20 


77 


40 


1/50 


77 


37 



[0 0 5 2] 
[£*3] 



A/3G 


mm 




© A j3 G 
(nmo 1 /gffl 






lOOmM 






3,400 


500 


100 mM 


B z 


1/200 


8,600 


250 


1/500 


6,700 


250 


1/1000 


3,200 


1,300 


100 mM 


Kj 


1/20 


2,300 


960 


1/50 


2,600 


1, 600 
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m±<7)^m^^. ^3PJ3<7) 2 -O- (|3-D-^3l:7;y^) T^n;nf 
y c Ml x~& & - ^ tffr*\2> o 

[0 0 5 3] 

[01] mtmBtfc (UVB) BStt^i^^b^/f^fi^co^^m (H 
aCaT) (DifflmttlZtt-t & 2 -0- (/? -D-^n kf 7 7 v;i") T^n;Hf 

[El 2] k: hJfe«^kSffl^O«flfl&rtT^3;i/if>K«Jt^-r* 2 - O- 
( /? - D - 3 kf ^ y v JV) T ^ n ;w kf >^C93M £^1" 0 
[EI3] t hJ&J»K&E&^8S&3NfflJf& (NHDF) ©37-y>»M 
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[112] 



15 r 




Addition 3 7 21 3 7 21 3 7 21 

Period (hr) 5 18 24 5 18 24 5 18 24 

Additive (100 /jM) Asc AaG A£G 
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[Sift] 

5£ (I) "C^$tl&2-0- (/?-D-^3e7;y^) r 

Mb 3] 
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